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APPENDIX C

HAZARD EVALUATION AND RISK ASSESSMENT

C.0.0.1 The hazard evaluation and risk assessment conducted for East Elliott is presented

in this appendix.  This evaluation considers the risks to the health and welfare of potentially

exposed individuals under a variety of land use scenarios.  The risk assessment for East Elliott

provides a basis for justifying various removal actions or risk reduction activities, if warranted.

C.0.0.2 Potential risk associated with ordnance and explosives (OE) at East Elliott was

evaluated using Ordnance and Explosives Cost-Effectiveness Risk Tool (OECert) Version 2.0.

The basis for using the OECert model to evaluate risk at an ordnance-impacted site is described

in Ordnance and Explosives Cost-Effectiveness Risk Tool (OECert), Final Report, Version E

(QuantiTech, 1995).

“The risk estimating portion of OECert for dispersed sectors utilizes unexploded
ordnance (UXO) density, the proportion of UXO on the surface of the ground, the
area traversed by individuals while performing specific activities in the sector, and
the number of individuals annually participating in activities to estimate the
expected exposures by members of the public to surface UXO.  The estimation of
expected exposures by members of the public to subsurface UXO is dependent on
these same parameters, plus knowledge of the intrusion depth associated with
each activity and also the knowledge of the density distribution of subsurface
UXO.  Sweep efficiency and clearance depth are then considered in measuring the
residual risk to the public after remediation.”

C.0.0.3 The risk analysis presented in this section considers exposures to OE.  OE

exposures are defined by coming into contact with or being within destructive range of an OE

item.  The impact of the exposure (i.e., no impact or detonation, bodily harm, death, etc.), is not

considered in this analysis.  Only evaluating exposures provides a conservative approach to the

risk assessment.

C.0.0.4 OECert is a risk model that provides a means of determining the estimated

number of exposures at a site given different levels of removal action or no action for various

land uses.  Removal action alternatives based on this evaluation are identified and assessed in
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Section 4.0 of this EE/CA.  The removal action alternatives considered range from no action to

clearance of ordnance to a depth of 4 feet below ground surface (bgs).  Expected annual

exposures are estimated for each of the removal action alternatives considered.  Land uses

evaluated include both current and future recreational uses and future construction activities.

These scenarios are evaluated below.

C.0.0.5 This risk assessment was independently reviewed by Dr. Robert Mog of OR

Applications of Huntsville, Alabama.  Dr. Mog’s resume is included in Attachment 1 to this

appendix.  The purpose of the independent review was to assess the technical adequacy of the

risk assessment completed using the OECert and verify that the completed risk assessment was

completed in accordance with the Standard Operating Procedures (SOPs) developed for the

application of OECert (CEHNC, 1996).  Dr. Mog reviewed and commented on the risk

assessment and made recommendations for incorporation of final revisions, as appropriate.  A

copy of Dr. Mog’s comments and responses to these comments, along with an audit report and

signature page, is included in Attachment 1.

C.1 ESTIMATED OE DENSITY

C.1.0.1 OE density estimates were calculated and input to OECert based on data collected

in September 1996 and summarized in OE Sampling Draft Report, Camp Elliott (East Elliott),

California (CMS, 1997) and Section 2.3 of this EE/CA.  The OE density estimates are based on

an evaluation of sampling data obtained during the 1996 site investigation and evaluated using

SiteStats/GridStats.  These data are included in Appendix B.

C.1.0.2 OECert provides vertical ordnance profiles for five soil types:  sand, sandy loam,

loam, clay, and rock.  However, although the soil type at East Elliott is loam, it contains

abundant rock fragments that limit the depth of penetration of ordnance; therefore, the associated

ordnance profile predicted by OECert for loam did not agree with the ordnance profile actually

observed during the field survey (i.e., OECert predicted that a greater percentage of items would

be found at deeper depths).  To address this issue, OECert was used to calculate predicted
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exposures assuming that all of the OE items were on the ground surface.  Using the data

presented by CMS (1997), the percentage of OE on the ground surface was calculated and

compared to the percentage of items found in the subsurface.  Items included in this calculation,

based on a consensus reached with CEHNC and CESPL during the on-board review meeting

(CEHNC, 1997), were UXO, AP rounds, and fuses (live and expended); a summary of the

vertical distribution of these items is provided in Table C-1.

TABLE C-1

VERTICAL DISTRIBUTION OF OE USED TO ESTIMATE RISK
TO SURFACE AND SUBSURFACE ACTIVITIES AT EAST ELLIOTTa

Sector

Percentage of UXO, AP Rounds,
and Fuses Found On the

Ground Surface

Percentage of UXO, AP Rounds,
and Fuses Found Below the

Ground Surface
1 40 60
2 67 33
3 50 50
4 72 28

a  Actual depth data are provided in Appendix B (Table B-2) of this EE/CA.

C.1.0.3 The OE density estimates used for each sector are presented in Table C-2.  Most

of the OE found at East Elliott was located on the ground surface or within the shallow

subsurface (less than 1 foot bgs); no OE items of concern were found deeper than 12 inches bgs

(Appendix B).
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TABLE C-2

ESTIMATED UXO DENSITY AT EAST ELLIOTT
FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector
UXO Densitya

(items/ft2)
UXO Densitya

(items/acre)
Percentage of OE

that is UXO

Estimated
Percentage of OE
on the Surfaceb

1 2.8 x 10-6 0.122 44% 40
2 2.2 x 10-6 0.096 10% 67
3 0 0  - 50
4 2.2 x 10-6 0.096 4% 72

a Inert OE are not included in the estimation of UXO density.
b The percentage of OE on the ground surface has been calculated to include UXO, armor-

piercing (AP) rounds, and expended fuses as reported in Table 2-5.

C.1.0.4 OE density on the ground surface has been calculated using data presented by

CMS for each sector.  All OE items not found on the ground surface were found within 1 foot

bgs.  Items used to calculate the quantity of ordnance on the ground surface included UXO,

armor piercing (AP) rounds (either AP-T or AP-C), and fuses (either live or expended).  OE

fragments and inert OE were not used to calculate the UXO density.

C.2 ESTIMATED ANNUAL EXPOSURES

C.2.0.1 OECert provides a means of determining the estimated number of exposures at a

site given different levels of OE removal action for various land uses.  An OE exposure is

defined as coming into contact with or being in destructive range of OE (i.e., UXO).  For the

purposes of this risk assessment, UXO includes “live,” detonating fuses.  If disturbed, either by

people, animals, or physical conditions such as fire, these UXO items pose the threat of physical

trauma up to and including death.  However, each exposure does not necessarily result in injury

or death; many exposures, especially if the UXO is not disturbed, may occur without incident.

Inert OE, expended fuses, and fragments also do not pose a risk of detonation.

C.2.0.2 Using the percentage of these items on the ground surface, the exposures

calculated by OECert were weighted accordingly.  For example, if all ordnance is assumed to be
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on the ground surface, OECert estimates that there would be 410 exposures for the motor biking

scenario in Sector 1.  However, only 40 percent of the ordnance items were found on the ground

surface in Sector 1.  Because motor biking is assumed to be a surface activity, this translates to

164 exposures (i.e., 40 percent of 410).  Using similar methods, all remaining risks for other

activities affecting only the ground surface were calculated.

C.2.0.3 The remainder of the ordnance was assumed to be distributed in the top foot of

soil to be consistent with the data collected by CMS (1997).  The only activities considered in

this risk assessment which potentially impact ordnance below the ground surface are off-road

vehicle (ORV) use and construction.  The risks due to ORV use and construction were calculated

similarly to the above, but were partitioned into surface and subsurface exposures for purposes of

risk reduction calculated for the alternatives considered in this EE/CA.

C.2.0.4 An estimate of the expected annual exposures is provided for each of the

following activities included in the removal action alternatives considered in this EE/CA:

• No action,
• Surface OE removal, and
• OE removal to a depth of 1 foot bgs.

C.2.0.5 Because no OE was found below 12 inches, clearance deeper than 1 foot bgs

would provide no additional risk reduction; therefore, additional clearance alternatives were not

considered.

C.2.0.6 The “No Action” evaluation represents the existing state of risk at the site and

provides a baseline against which various remedial actions may be compared.  Scenarios

evaluated include both recreational use and future development scenarios anticipated for each

sector.  The future development scenarios include municipal landfill construction in Sectors 1

and 2, and residential construction in Sectors 3, 4, and the remaining acreage outside the

proposed extent of the landfills in Sectors 1 (50 acres) and 2 (150 acres).  The evaluation of these

scenarios is provided below.
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C.2.1 Recreational Scenarios

C.2.1.1 Recreational scenarios currently comprise the majority of current land uses at East

Elliott and were considered for each of the four sectors.  Sector 2, while being the site of an

operating landfill, is also utilized for recreational purposes in those areas outside the existing

landfill (currently 114 acres in size).  Recreational activities which have been observed to take

place in all four sectors (unless otherwise noted) of East Elliott include the following:

• Biking
• Hiking
• Horseback riding (Sectors 1 and 3 only)
• Jogging
• Motor biking
• ORV use

C.2.1.2 A sector-specific estimate of annual usage for each of these activities is provided

in Table C-3; most of the recreational activities occur in Sector 4, with a lesser number of people

engaged in these activities in the more remote areas of East Elliott, such as Sector 1.  These

estimates were based on site visits and interviews with individuals familiar with the site and

recreational usage at Mission Trails Regional Park.  Mission Trails Regional Park receives

approximately 500,000 visitors each year (Mission Trails, pers. comm., 1997); however, this

number includes visitors using the golf course, interpretive facilities, and lake for boating,

swimming, etc., as well as the activities in common with East Elliott.  Based on the degree of

access to East Elliott from Mission Trails Regional Park and observations by individuals familiar

with the site, the total estimated usage at East Elliott is roughly 10 percent of that value (Walker,

pers. comm., 1997a; Mission Trails, pers. comm., 1997).  Persons engaged in recreational

activities at East Elliott have a risk of exposure to OE on the ground surface.  OE present in the

subsurface present a risk to ORV users only; the depth of disturbance from ORVs is about 3

inches (QuantiTech, 1995).  A list of the remaining assumptions input into OECert to calculate

exposures during recreational activities to OE is provided in Table C-3.
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ASSUMPTIONS FOR RISK ASSESSMENT MODEL (OECert),
RECREATIONAL SCENARIOS, EAST ELLIOTT

(Page 1 of 3)

Assumption Source/Rationale

Biking, Jogging, Motor Biking, Off-Road Vehicles, Hiking, Horseback Riding in all 
Sectors except no horseback riding is anticipated in Sectors 2 and 4.

Site Observation and information obtained from Mission Trails Regional Park.

Sector 1 is approximately 750 acres. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Sector 2 is approximately 650 acres.  Of this only 425 acres is available for recreational 
activities due to the presence of the County landfill.

Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Sector 3 is approximately 750 acres. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Sector 4 is approximately 1,050 acres. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Total Anomaly Density for Sector 1 is 6.2x10-4 items/ft2. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Total Anomaly Density for Sector 2 is 2.1x10-3 items/ft2. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Total Anomaly Density for Sector 3 is 1.3x10-3 items/ft2. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Total Anomaly Density for Sector 4 is 5.0x10-3 items/ft2. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

OE Density for Sector 1 is 2.8x10-6 items/ft2. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

OE Density for Sector 2 is 2.2x10-6 items/ft2. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

OE Density for Sector 3 is 0 items/ft2. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

OE Density for Sector 4 is 2.2x10-6 items/ft2. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Surface OE Density for Sector 1 is 40 percent. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.
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ASSUMPTIONS FOR RISK ASSESSMENT MODEL (OECert),
RECREATIONAL SCENARIOS, EAST ELLIOTT

(Page 2 of 3)

Assumption Source/Rationale

Surface OE Density for Sector 2 is 75 percent. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Surface OE Density for Sector 3 is 50 percent. Conservative Assumption based on Ordnance and Explosives Sampling/Draft Removal 
Report Camp Elliott (East Elliott), California, CMS, 1997.

Surface OE Density for Sector 4 is 72 percent. Ordnance and Explosives Sampling/Draft Removal Report Camp Elliott (East Elliott), 
California, CMS, 1997.

Sweep efficiencies for surface anomalies are 95 percent. Guidance by U.S. Army Engineering and Support Center, Huntsville (USAESCH)
Sweep efficiencies for anomaly depth 0 to 1 ft. are 92.3 percent. Guidance by USAESCH
Effective Area of Trails in Sector 1 for biking, jogging, motor biking, hiking, and 
horseback riding is 22.4 acres.

Orthotopographic maps, topographic maps, and aerial photos.

Effective Area of Trails in Sector 2 for biking, jogging, motor biking, hiking, and 
horseback riding is 17.5 acres.

Orthotopographic maps, topographic maps, and aerial photos.

Effective Area of Trails in Sector 3 for biking, jogging, motor biking, hiking, and 
horseback riding is 23.2 acres.

Orthotopographic maps, topographic maps, and aerial photos.

Effective Area of Trails in Sector 4 for biking, jogging, motor biking, hiking, and 
horseback riding is 55.5 acres.

Orthotopographic maps, topographic maps, and aerial photos.

Effective Area of Trails in Sector 1 for off-road vehicle use is 19.8 acres. Orthotopographic maps, topographic maps, and aerial photos.
Effective Area of Trails in Sector 2 for off-road vehicle use is 16.6 acres. Orthotopographic maps, topographic maps, and aerial photos.
Effective Area of Trails in Sector 1 for off-road vehicle use is 21.2 acres. Orthotopographic maps, topographic maps, and aerial photos.
Effective Area of Trails in Sector 1 for off-road vehicle use is 54.1 acres. Orthotopographic maps, topographic maps, and aerial photos.
3,000 estimated annual uses for biking in Sectors 1 and 2. Site visits, interviews, and Mission Trails Usage used as baseline.
3,500 estimated annual uses for biking in Sectors 3 and 4. Site visits, interviews, and Mission Trails Usage used as baseline.
2,700 estimated annual uses for hiking in Sector 1. Site visits, interviews, and Mission Trails Usage used as baseline.
2,700 estimated annual uses for hiking in Sector 2. Site visits, interviews, and Mission Trails Usage used as baseline.
4,500 estimated annual uses for hiking in Sector 3. Site visits, interviews, and Mission Trails Usage used as baseline.
6,700 estimated annual uses for hiking in Sector 4. Site visits, interviews, and Mission Trails Usage used as baseline.
500 estimated annual uses for ORV use in Sector 1. Site visits, interviews, and Mission Trails Usage used as baseline.
1,000 estimated annual uses for ORV use in Sector 2. Site visits, interviews, and Mission Trails Usage used as baseline.
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ASSUMPTIONS FOR RISK ASSESSMENT MODEL (OECert),
RECREATIONAL SCENARIOS, EAST ELLIOTT

(Page 3 of 3)

Assumption Source/Rationale

1,000 estimated annual uses for ORV use in Sector 3. Site visits, interviews, and Mission Trails Usage used as baseline.
1,000 estimated annual uses for ORV use in Sector 4. Site visits, interviews, and Mission Trails Usage used as baseline.
500 estimated annual uses for jogging in Sector 1. Site visits, interviews, and Mission Trails Usage used as baseline.
500 estimated annual uses for jogging in Sector 2. Site visits, interviews, and Mission Trails Usage used as baseline.
1,000 estimated annual uses for jogging in Sector 3. Site visits, interviews, and Mission Trails Usage used as baseline.
1,500 estimated annual uses for jogging in Sector 4. Site visits, interviews, and Mission Trails Usage used as baseline.
150 estimated annual uses for motor biking in Sector 1. Site visits, interviews, and Mission Trails Usage used as baseline.
50 estimated annual uses for motor biking in Sector 2. Site visits, interviews, and Mission Trails Usage used as baseline.
50 estimated annual uses for motor biking in Sector 3. Site visits, interviews, and Mission Trails Usage used as baseline.
50 estimated annual uses for motor biking in Sector 4. Site visits, interviews, and Mission Trails Usage used as baseline.
250 estimated annual uses for horseback riding in Sector 1. Site visits, interviews, and Mission Trails Usage used as baseline.
Zero estimated annual uses for horseback riding in Sectors 2 and 4. Site visits, interviews, and Mission Trails Usage used as baseline.
500 estimated annual uses for horseback riding in Sector 3. Site visits, interviews, and Mission Trails Usage used as baseline.
Population of the City of San Diego is 1,110,549. US Census Bureau (1990 Census).
Population of the County of San Diego is 2,498,016. US Census Bureau (1990 Census).
Area of the City of San Diego is 330.7 square miles. US Census Bureau (1990 Census).
Area of the County of San Diego is 4204.5 square miles. US Census Bureau (1990 Census).
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C.2.1.3 The activity-specific risk assessment results for continuing recreational land use

are presented in Table C-4.  These risk estimates apply to both current and potential future

recreational land uses if no action is taken at East Elliott.

TABLE C-4

CURRENT EXPECTED ANNUAL OE EXPOSURES FOR
RECREATIONAL ACTIVITIES

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Activity Sector 1 Sector 2 Sector 3 Sector 4 All Sectors
Biking 3,278 3,773 0 13,403 20,454
Hiking 2,951 3,396 0 25,657 32,004
Horseback Riding 273 0 0 0 273
Jogging 546 629 0 5,744 6,919
Motor Biking 164 63 0 191 418
ORV Use 1,207 1,591 0 5,185 7,983
Total No. of OE
Exposures per Yeara 8,419 9,452 0 50,180 68,051

a Assuming No Action is taken at East Elliott

C.2.1.4 The results of the analysis indicate that Sector 4 has the highest potential for

recreational exposures.  This is due primarily to the fact that Sector 4 experiences considerably

more usage than Sectors 1 or 2 while having roughly the same OE density.  In addition, Sector 4

has nearly double the percentage of OE on the ground surface than Sector 1.  There are no

predicted annual exposures for Sector 3 because no UXO or “live” fuses were found during the

sampling; only inert OE and fragments were found.

C.2.1.5 Annual exposures for current and future recreational use were also calculated for

each sector assuming that OE was removed from the ground surface and the percentage of risk

reduction compared to the “No Action” or baseline risk was calculated.  The percentage of risk

reduction assuming that OE on the ground surface would be removed is presented in Table C-5.

The estimated risk for each recreational activity after surface OE removal is included in

Table C-6.
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TABLE C-5

ANTICIPATED RISK REDUCTION FOR RECREATIONAL ACTIVITIES
SURFACE OE REMOVAL

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector
No Action

(Exposures/Year)
Surface OE Removal

(Exposures/Year)
Percent Risk
Reductiona

1 8,419 1,110 87
2 9,452 668 93
3 0 0  - -
4 50,180 2,888 94

Total 68,051 4,666 93
a  Relative to No Action.

TABLE C-6

ANTICIPATED FUTURE EXPOSURES BY ACTIVITY
SURFACE OE REMOVAL

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Activity Sector 1 Sector 2 Sector 3 Sector 4 Site Total
Biking 164 101 0 372 637
Hiking 148 91 0 713 952
Horseback Riding 14 0 0 0 14
Jogging 27 17 0 160 204
Motor Biking 8 2 0 5 15
ORV Use 749 457 0 1,638 2,844
Total for all Activities 1,110 668 0 2,888 4,666

C.2.1.6 As shown in Table C-5, the estimated percentage of risk reduction for recreational

users that would occur if OE is removed from the surface ranges from 87 to 94 percent.  This

reduction applies to current and future recreational users for the scenarios listed above.  The

greatest reduction in risk is for activities which only impact the surface, i.e. recreational uses

other than ORV use (Table C-6).  It should be noted that the risk for these activities is not

eliminated by surface removal because a variety of factors impact the sweep efficiency of the

removal action.  Sweep efficiencies refer to the percentage of ordnance present which would

actually be removed if the area was swept for ordnance.  OECert uses default sweep efficiencies

based on field tests; default sweep efficiencies include 95 percent for surface anomalies and 92.3
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percent for subsurface anomalies from 0 to 1 foot (Table C-3).  As indicated, the efficiency of the

ordnance removal operations in the subsurface decreases with increased depth (QuantiTech,

1995).

C.2.1.7 The percentage of risk reduction assuming that OE on the ground surface and in

the subsurface down to 1 foot bgs would be removed is presented in Table C-7; the estimated

risk for each recreational activity after subsurface OE removal to a depth of 1 foot is shown in

Table C-8.

TABLE C-7

ANTICIPATED RISK REDUCTION FOR RECREATIONAL ACTIVITIES
SURFACE AND SUBSURFACE OE REMOVAL TO A DEPTH OF 1 FOOT

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector
No Action

(Exposures/Year)

Surface and
Subsurface Removal

(Exposures/Year)
Percent Risk
Reductiona

1 8,419 441 95
2 9,452 301 97
4 0 0  - -
4 50,180 1,548 97
Total 68,051 2,290 97

a  Relative to No Action.
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TABLE C-8

ANTICIPATED FUTURE EXPOSURES BY ACTIVITY
SURFACE AND SUBSURFACE OE REMOVAL TO A DEPTH OF 1 FOOT

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Activity Sector 1 Sector 2 Sector 3 Sector 4 Site Total
Biking 164 101 0 372 637
Hiking 148 91 0 713 952
Horseback Riding 14 0 0 0 14
Jogging 27 17 0 160 204
Motor Biking 8 2 0 5 15
ORV Use 80 90 0 298 468
Total for all Activities 441 301 0 1,548 2,290

C.2.1.8 As shown in Table C-6, the estimated percentage of risk reduction that would

occur if OE is removed from the ground surface and subsurface to a depth of 1 foot bgs is

approximately 95 percent.  The greatest reduction in risk resulting from this removal action

compared to surface clearance alone is in Sector 1 (an increase of 8 percent).  The risk reduction

for Sector 1 is due to the predominance of OE within the shallow subsurface (60 percent)

compared to other sectors (Table C-2).

C.2.2 Construction Scenarios

C.2.2.1 Construction at East Elliott would result in potential risks to workers involved in

excavation and other activities that could result in the disturbance of both surface and subsurface

UXO.  To estimate the number of exposures associated with construction at East Elliott, the

potential construction scenarios for each sector were identified.  These construction scenarios

include:

• Residential
• Sanitary Landfill (Sectors 1 and 2)

C.2.2.2 Currently, the only construction occurring at East Elliott is the expansion of the

San Diego County landfill located in Sector 2.  Although the Sycamore Canyon Landfill is
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currently only 114 acres in size, development plans include expansion up to a maximum area of

approximately 500 acres.  In addition, the City of San Diego has proposed constructing a 700-

acre landfill in Sector 1.

C.2.2.3 It is also possible that residential development will occur in the areas outside of

the proposed landfills.  For the residential development scenario, the number of privately owned

parcels and property owners were identified for each sector based on Assessor’s parcel maps

originally obtained from the County of San Diego and presented in the Archive Search Report

(Montgomery Watson, 1995).  East Elliott is currently zoned R-1-40 for single-family residential

construction with a minimum lot size of 40,000 square feet (or slightly less than 1 acre), of which

no more than 45 percent would be designated as a building area.  Most lots at East Elliott

presently consist of a minimum of 5 acres; therefore, it was assumed that some property owners

would subdivide their parcel into multiple lots.

C.2.2.4 The presence of geologic hazards such as landslides, debris flows, expansive soils,

and steep slopes at East Elliott suggests that the available building sites will be limited.  The

percentage of potential building area within each sector was therefore estimated based on the

Elliott Community Plan open-space system (San Diego Planning Department, 1971), available

topographic maps, and site observations.  For Sectors 1, 2, and 4, it was estimated that

approximately 40, 50, and 60 percent, respectively, of the privately owned land could be

potentially developed.  For Sector 3, it was estimated that 35 percent of the privately owned land

in the north and 50 percent of the land in the south (including private and public land) could be

potentially developed.  The lower estimated building area for Sector 3 is due to the presence of

steep slopes and narrow ridges along Spring Canyon.

C.2.2.5 After determining the amount of usable area in each sector, the number of

building sites was estimated by assuming that two residences would be built on each usable acre

as described in the Elliott Community Plan (San Diego Planning Department, 1971), with the

minimum lot size maintained by the undeveloped area.  In addition, it was assumed that a
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minimum of one residence would be constructed in each parcel.  The estimated number of

residential sites for each sector is provided in Table C-8.

TABLE C-9

FUTURE RESIDENTIAL CONSTRUCTION ESTIMATES
FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector
Estimated Usable

Area (Acres)
Estimated No. of

Residences
Estimated
Population

1 20 40 120
2 75 155 480
3 235 450 1,400
4 340 680 2,110

C.2.2.6 For the effective construction area, which includes the surface and subsurface area

that would be affected during construction, it was assumed that the maximum area of each

landfill would be excavated such that any subsurface OE may be disturbed.  For residential

construction, it was estimated that approximately 10,000 square feet of surface area would be

disturbed during the construction of each residence, including landscaped areas and additional

access roads (most of the roads needed for residential development would most likely be

constructed along existing alignments which have already been disturbed).  It was also estimated

that approximately 4,000 square feet of each building site would be excavated to allow

construction of the residence, including the foundation and a swimming pool.  The effective

construction areas for Sectors 1 through 4 are listed on Table C-10.

TABLE C-10

EFFECTIVE CONSTRUCTION AREA
FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector

Estimated Surface Construction
Areaa

(Acres)

Estimated Subsurface
Construction Areab

(Acres)
1 275 269
2 535 514
3 184 122
4 279 185

a  Includes 10,000 square feet per residence and entire landfill area in Sectors 1 and 2.
b  Includes 4,000 square feet per residence and entire landfill area in Sectors 1 and 2.
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C.2.2.7 The risk assessment also includes an estimate of the number of construction

workers that will be involved in grading and excavation activities at the site.  According to the

County of San Diego (Prasad, pers. comm., 1997), the excavation crew involved in the initial

expansion of the landfill cells or the Sycamore Canyon Landfill (Sector 2) would consist of two

workers operating heavy equipment.  In addition, the initial geotechnical crew required to be on

site during the investigation and design of the landfill would consist of five workers.  For the

proposed City landfill in Sector 1, the excavation crew involved in the initial construction of the

landfill cells would likely consist of 10 workers operating heavy equipment because of the larger

effort required to construct a new landfill and associated support facilities compared to expansion

of an existing landfill.  As for the County landfill, the initial geotechnical crew required to be on

site during the investigation and design of the landfill would consist of five workers.

C.2.2.8 For residential development, the typical labor crew for foundation construction

generally consists of five workers.  It is assumed a single foundation construction company

would be expected to work on more than one residence.  Therefore, a maximum number of 125

workers (five workers from each of 25 separate crews) are anticipated to be involved in

excavation at East Elliott.

C.2.2.9 A list of remaining assumptions input into OECert to calculate exposures during

construction is provided in Table C-11; assumptions common to both recreational use and

construction scenarios are included in Table C-3.  Based on these assumptions, risk of exposure

for construction workers were calculated using OECert.  These results of the baseline risk

evaluation for the No Action scenario are presented in Table C-12.



TABLE C-11

ASSUMPTIONS FOR RISK ASSESSMENT MODEL (OECert),
CONSTRUCTION SCENARIOS, EAST ELLIOTT

Assumption Source/Rationale

Sector 1 surface excavation area is 275 acres; subsurface excavation area is 269 acres. Land use planning, zoning, and upcoming construction data.

Sector 2 surface excavation area is 535 acres; subsurface excavation area is 514 acres. Land use planning, zoning, and upcoming construction data.

Sector 3 surface excavation area is 184 acres; subsurface excavation area is 122 acres. Land use planning, zoning, and upcoming construction data.

Sector 4 surface excavation area is 279 acres; subsurface excavation area is 185 acres. Land use planning, zoning, and upcoming construction data.

Sector 1 is residential construction only and assumes 125 persons participating in 
construction activities.

Construction analysis.

Sectors 2, 3, and 4 assume both residential construction and landfill construction.  127 
persons are assumed to be participating in excavation activities.

Construction analysis and personal communication between Braham Prasad (County of 
San Diego) and Steve Sonnen (Montgomery Watson).

Note:  Only exposure assumptions which differ from the recreational scenarios (Table C-3) are presented in this table.
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TABLE C-12

EXPECTED FUTURE EXPOSURES FOR CONSTRUCTION, NO ACTION
FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector Total No. of OE Exposures
1 4,199
2 6,516
3 0
4 3,402

Site Total 14,117

C.2.2.10 In addition, annual exposures for future construction use were calculated for each

sector assuming that OE removal from the ground surface was conducted and the percentage of

risk reduction compared to the “No Action” or baseline risk was calculated.  The percentage of

risk reduction assuming that OE on the ground surface would be removed is presented in

Table C-13.

TABLE C-13

EXPECTED FUTURE EXPOSURES FOR CONSTRUCTION
SURFACE OE REMOVAL

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector

No Action
(Total No. of OE

Exposures)

Surface Removal
(Total No. of OE

Exposures)

Percent
Risk

Reduction
1 4,199 2,603 38
2 6,516 1,873 71
3 0 0  - -
4 3,402 1,075 68

Total 14,117 5,551 61

C.2.2.11 As shown in Table C-13, the estimated risk reduction that would occur if OE is

removed from the surface is 38, 71, and 68 percent for Sectors 1, 2, and 4, respectively.  This

applies to the risk to construction workers involved in grading and excavation for landfill

construction in Sectors 1 and 2, and residential construction in the remaining areas of Sectors 1

and 2, and all of Sectors 3 and 4.  There is no measurable risk reduction in Sector 3 because no
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UXO were found in this sector.  The reason that the percentage risk reduction for Sector 1 is

dramatically less than the reduction for either Sector 2 or 4 is due to the smaller percentage of OE

on the surface of Sector 1 (40 percent) relative to Sectors 2 (75 percent) or 4 (72 percent).

Because construction activities may take place up to 10 feet bgs, construction workers in Sector 1

would expect to have higher exposures to subsurface OE than workers in Sectors 2 and 4.  It

should be noted that the risk for these activities is not eliminated by surface removal because a

variety of factors impact the sweep efficiency of the removal action.

C.2.2.12 The percentage of risk reduction for the construction scenario assuming that OE

on the ground surface and in the subsurface up to 1 foot bgs would be removed is presented in

Table C-14.

TABLE C-14

EXPECTED FUTURE EXPOSURES FOR CONSTRUCTION
SURFACE AND SUBSURFACE OE REMOVAL TO A DEPTH OF 1 FOOT

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector

No Action
(Total No. of OE

Exposures)

Surface and
Subsurface Removal

(Total No. of OE Exposures)

Percent
Risk

Reduction
1 4,199 278 93
2 6,516 370 94
3 0 0  - -
4 3,402 196 94

Total 14,117 844 94

C.2.2.13 As shown in Table C-14, the estimated risk reduction for construction that would

occur if UXO is removed from the ground surface and subsurface to a depth of 1 foot bgs is

approximately 94 percent.  Sector 1 benefits the most from additional clearance (i.e., subsurface

clearance to 1 foot in addition to surface clearance).  A 55 percent reduction in construction risks

is noted for Sector 1 relative to surface clearance alone.  Sectors 2 and 4 show additional

reductions in risk of 23 percent and 26 percent, respectively.
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C.2.3 Summary of Risk Reduction for All Activities

C.2.3.1 After combining the relative risk reduction for both recreational activities (Section

C.2.1) and construction (Section C.2.2), the overall risk reductions provided by surface clearance

in Sectors 1, 2, and 4 are 71, 84, and 93 percent, respectively, as shown in Table C-15.  The

lower risk reduction provided by this clearance alternative in Sector 1 is due to the predominance

of OE found in the shallow subsurface compared to the surface.  In addition, Sector 4 has the

highest risk reduction for surface clearance because a greater percentage of OE was found on the

surface and because the greatest number of baseline exposures were attributable to recreational

users during activities that affect only the ground surface, such as hiking.

TABLE C-15

ANTICIPATED RISK REDUCTION FOR ALL ACTIVITIES
SURFACE OE REMOVAL

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector
No Action

(Exposures/Year)a
Surface OE Removal

(Exposures/Year)
Percent Risk
Reductiona

1 12,618 3,713 71
2 15,968 2,541 84
3 0 0 - -
4 53,582 3,963 93

a  Includes estimated exposures for recreational and construction activities.

C.2.3.2 The overall risk reductions for both recreational and construction activities

provided by surface and subsurface clearance in Sectors 1, 2, and 4 are 94, 96 and 97 percent,

respectively, as shown in Table C-16.  The lowest risk reduction provided by this alternative is

within Sector 1 because the efficiency of clearance activities is less for OE found below the

ground surface compared to on the ground surface.  However, the greatest increase in relative

risk reduction is also in Sector 1 (23 percent) because more ordnance was found below the

ground surface and because construction activities for the proposed City landfill were expected to

impact the subsurface within the majority of the total sector area.  In comparison, the risk
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reduction estimated for Sector 2 was 12 percent for surface and subsurface clearance in addition

to the risk reduction provided by surface clearance alone.

TABLE C-16

ANTICIPATED RISK REDUCTION FOR ALL ACTIVITIES
SURFACE AND SUBSURFACE OE REMOVAL TO A DEPTH OF 1 FOOT

FORMER CAMP ELLIOTT (EAST ELLIOTT)

Sector
No Action

(Exposures/Year)a
Surface OE Removal

(Exposures/Year)
Percent Risk
Reductiona

1 12,618 719 94
2 15,968 671 96
3 0 0  - -
4 53,582 1,744 97

a  Includes estimated exposures for recreational and construction activities.
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